
COPPER IN THE "RED BEDS" OF OKLAHOMA. 
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Though copper ores have been found in Permian and Triassic 
formations the world over • only a very few of the deposits are 
of economic value. A peculiar interest is attached to them be- 
cause of the obscurity of their origin, and their occurrence in 
sedimentary formations in the Permian and Triassic periods. 

During the past summer a new locality in which copper ore 
occurs in "Red Beds" of probable Permian age was visited by 
the writer. While only a limited time was spent on the examina- 
tion it is thought a few notes on the occurrence would be of 
interest. In addition to its being another deposit to be added to 
those of this peculiar group which have already been described, 
the high values of gold and silver contained, and the occurrence 
of the ore replacing wood are important features. 

The locality where the ores are found is about ten miles north- 
east of Stillwater, Payne County, Oklahoma, on the southeast 
quarter of section 22, township 2o N., range 3 E. The farm 
belongs to Mrs. M. J. Burwell. Copper was first discovered by 
the owner about •9o•, but the discovery was withheld from gen- 

'eral knowledge until about three years •ago. Since then several 
attempts have been made by different people to develop the pros- 
peet. By these operations a shaft and a tunnel were opened, but 
at the time of examination only the tunnel was accessible and 
that was partly filled with water. Within an area of probably 
fifteen miles square, copper is reported to have been found in 
this vicinity during the sinking of wells. 

TOPOGRAPHY. 

The deposit lies in a region of youthful topography, the roll- 
ing hills which cover the country being cut into the irre•llar beds 

Beck-Weed, Vol. 2, p. 488 and pp. 497-499. E.J. Schmitz, Tra,s. 
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of sandstones and shales. The larger streams parallel each other 
and flow southeast to the Cimarron River about twelve miles 

distant. 

GEOLOGY. 

Great difficulty has confronted geologists who have under- 
taken the task of finding the line of contact between the Penn- 
sylvanJan and the Permian because the Permian and the upper 
Pennsylvanian are barren of fossils. If the Wreford limestone 
be taken as the base of the Permian, as it is by Prosset, • and as 
is accepted conditionally by Gould, •' the limestone in the vicinity 
of this copper deposit passes into a sandstone. From this point 
south across Oklahoma the line between the Pennsylvanian and the 
Permian is uncertain. The" Red Beds" that largely compose the 
Oklahoma Permian, extend east of the normal line of contact 
as an embayment in the Pennsylvanian, and this has given rise to 
the belief that the Permian and the Pennsylvanian interlap. a 
The deposit of copper lies almost exactly on the line of contact 
as traced by the Oklahoma geologists. 

The "Red Beds" consist of sandstones and shales of a pre- 
dominating red color. A striking feature in this vicinity is the 
extreme irregularity of the beds which thicken and pinch out 
locally. The sandstone is fine-grained, with its color varying 
from white, through yellow, to red, and it contains lenses of' 
argitlaceous sandstone. The grading of the Wreford limestone 
into sandstone and the irregular lenses of sandstone and shale 
indicate a change from deep water to shallow water. 

THE DEPOSIT. 

The tunnel previously mentioned is nearly sixty feet long, and 
fifteen feet from the entrance there is a crosscut about thirty 
feet in length on each side. The tunnel level is twenty-five feet 
below the surface. 

x Prosser, C. S., "Revised Classification of Upper Paleozoic Formations of 
Kansas," Jour. Geol., Vol. xo, x9o2, pp. 7o3-737. 

• Gould, C. N., "Water Supply and Irrigation Paper," No. x48, x9o5, pp. 
28--32. Kirk, C. T., Third Bien. Report, Okla. Geol. and Nat. Hist. Survey, 
•9o4, pp. 5-x4. 

* Kirk, C. T., loc. cit. 
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The ore occurs replacing fossil wood. The pieces are cylin- 
drical, and vary in length from a fexv inches to several feet. 
The diameter ranges from one inch in the smaller pieces to six 
inches in the larger. Many small twigs and leaves are visible. 
Traces of the woody fibers can still be seen. The specimens 
seen in section consist of an outer portion of carbonaceous 
material and an inner portion of chalcocite. The carbonaceous 
material resembles charcoal, contains a large per cent. of mois- 
ture, and burns with difficulty. This material has acted as-a 
filter and has become impregnated with copper salts. The fos- 
sil wood lies in a position conforming to the dip of the ericlos- 

Fro. x58. Showing network of veinlets with carbonaceous material between 
them. All the veinlets are malachite. : x. 

ing formation which is very slight, and at the same time the 
pieces are rudely parallel to each other. This indicates a close 
proximity to the shore and probably wave action. The major 
portion of the wood is contained in the sandstone, a. small part 
is found in the argillaceous sandstone, and one small piece was 
found enclosed in quartzite. 
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The minerals observed were chalcocite, chalcopyrite, mala- 
chite, azurite and a little chalcanthite. Some calcite was asso- 
ciated with the ore. 

As noted above the interior of the specimens consists of chalco- 
cite surrounded by a zone of carbonaceous material. The chal- 
cocite is pure, and wherever cracks or seams extend into it they 
are filled with malachite. In the carbonaceous zone there are two 

sets of veins, one running longitudinally and the other at right 
angles to the first. They are filled with malachite and azurite. 
These veinlets vary in size from the thickness of a sheet of paper 

Fro. x59. Shows v•inlets filled with chalcocite and malachite. Dark por- 
tions are carbonaceous material. I -- chalcocite; i',: chalcocite on end of 
specimen; 2 -- malachite; 3: carbonaceous material. 

to one sixteenth of an inch (see figures). The original chal-- 
cocite occasionally fills the thicker veins especially close to the 
interior (see Fig. •59)- Small specks of malachite are dissemi- 
nated through the sandstone immediately surrounding the wood. 
Where water was dripping from the roof a little chalcanthite 
was observed. This also shows that the present waters are acid. 

Another common mode of occurrence is in the form of con- 

cretions, some of which attain a size of three inches in diameter. 
The interior of these concretions is chalcocite in most cases sur- 

rounded by a zone of chalcopyrite ¬ to ?4 in. wide, though in 
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some instances the zone is incomplete. Thus the arrangement 
of these minerals is the reverse of their normal order, and so 
far as is known to the writer this has but rarely been observed 
for we ordinarily look upon chalcopyrite as the primary mineral. 
All of the concretions contain traces of woody material and also 
some carbonates. 

As was noted above some patches of quartzite were observed. 
These were just below the wood and were doubtless caused by 
the alkaline waters from the wood, which carried the silica in 
solution. One small piece of wood was observed in this quart- 
zite and it did not contain any copper ore, due no doubt to the 
imperviousness of the quartzite. 

Assays of the chalcocite made in the assay laboratory of the 
University of Arizona showed a silver content of 31.25 oz. per 
ton and a gold content of .I oz. per ton. These values in gold 
and silver are unusually high for this type of ore although some 
ores have been reported as carrying as high as ten oz. per ton 
of silver. x 

ORIGIN. 

The structure of the "Red Beds" of this vicinity indicates 
an inland bay. The streams which emptied into this bay brought 
in both metallic salts and fragments of wood. Under the arid 
conditions during the formation of the "Red Beds" the salts 
continued to accumulate and be precipitated by the organic matter 
in the water and many of the larger pieces of wood collected at 
the shore-line and were buried by the waves. This was the first 
concentration of the copper, but it was only a partial concen- 
tration, being too widely disseminated to be of economic value. 
The whole was deeply buried until subsequent erosion again 
brought it near the surface. A second concentration took place. 
The disseminated material was leached out probably as a sulphate, 
and again precipitated by the carbonaceous matter of the fossil 
wood. This time the cells of the wood were replaced one by one 
by the copper thus, 

4Cu804 -3- 5C -3- 21-t20 --2Cu28 -3- 21-I2804 -3- 5CO2. 

x Lindgren, W., Bull. 340, U.S. G. S., pp. I7O-i74. 
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The limited amount of wood available to be replaced by the 
copper aided in making the second concentration complete. The 
CO2 liberated by this reaction probably aided in dissolving out 
the SiO2 necessary to form the quartzite. In the case of the 
concretions we have the chalcopyrite on the outside, due probably 
to the carbonaceous material acting as a membrane or solid ab- 
sorbent. The well known property of carbon to absorb certain 
compounds might easily cause a concentration of both copper 
and iron sulphates, and the copper sulphide, precipitating first, 
gradually increases the relative amount of iron until the chemical 
equilibrium would call for copper-iron sulphide instead of copper 
sulphide. 

As further evidence that the deposit was a reconcentration of 
disseminated metallic salts, there are no igneous rocks within 
one hundred and twenty-five miles, neither are there any faults 
or fissures near 

The "Red Beds" of Oklahoma are known to contain copper 
in a number of localities. x One of these which has been visited 

by the writer is near Coldwater, Okla. Here native copper oc- 
curs in the red shale in very thin sheets. The copper was prob- 
ably reduced from the sulphate to the metal by the ferric iron in 
the shales. Haworth and Bennett • have ascribed such a pos- 
sible origin to it. In this instance as well as in the one described 
above the copper has been concentrated by percolating waters. 
According to the geological column as worked out by Gould, a 
the deposit' near Coldwater lies about 7oo feet stratigraphically 
above the deposit in Payne C.ounty. 

• Van Vleet, A. H., Second. Bien. Rept. Dept. Geol. and Nat. Hist. Terr. of 
Okla., •9o•-•9o2, p. •. 

• Haworth and Bennett, Bull. Geol. 3•oc. Am., Vol. •2, pp. 2-4, x9oo. 
8 Gould, C. N., "Water Supply and Irrigation Paper," No. x48, p. 23. 


